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(57) ABSTRACT

In a touch display device, a controller generates a touch sync
signal for controlling timing of a touch sensing period and a
display period in each of a plurality of frames. A touch panel
has a plurality of touch electrodes in a display area to generate
touch sensing signals indicating whether or not a touch occurs
during the touch sensing period. A touch sensing circuit sup-
plies a touch drive signal to the plurality of touch electrodes
during the touch sensing period and detects if the touch
occurred based on the touch sensing signals received from the
plurality of touch electrodes. A touch assistance line sur-
rounds the display area and is disposed in the non-display area
of the touch panel. A touch assistance signal supply circuit
generates a touch assistance signal on the touch assistance
line. The touch assistance signal mimics the touch drive sig-
nal during the touch sensing period.

17 Claims, 5 Drawing Sheets
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FIG. 4
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1
DISPLAY DEVICE AND DRIVING METHOD
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of the Korean Patent
Application No. 10-2014-0196073 filed on Dec. 31, 2014,
which is hereby incorporated by reference as if fully set forth
herein.

BACKGROUND

1. Field of the Invention

The present invention relates to a display device and a
driving method thereof, and particularly, to a display device
with a built-in touch panel and a driving method thereof.

2. Discussion of the Related Art

Touch panels are a type of input device that is included in
display devices such as liquid crystal display (LCD) devices,
plasma display panels (PDPs), organic light emitting display
device (OLED), and electrophoretic displays (EPDs), and
enables a user to input information by directly touching a
screen with a finger, a pen or the like while looking at the
screen of the display device.

Particularly, the demand for display devices integrated
with an in-cell touch screen, which include a plurality of
built-in elements configuring the touch screen for slimming
portable terminals such as smart phones and tablet personal
computers (PCs), is recently increasing.

FIG. 1 is an exemplary diagram showing waveforms of
various signals applied to a related art in-cell display device.
FIG. 2 is an exemplary diagram illustrating a configuration of
a panel applied to the related art in-cell display device.

In the related art in-cell display device, as shown in FIG. 1,
an image display period D and a touch sensing period T are
divided by a touch sync signal TSS.

During the image display period D, as shown in FIG. 1, a
gate pulse is sequentially supplied to a plurality of gate lines
GL1 to GLg, and a common voltage is supplied to a plurality
of touch electrodes TE used as a common electrode. Data
voltages are respectively supplied to a plurality of data lines
DL.

During the touch sensing period T, a touch drive signal is
supplied to the touch electrodes TE, and thus, a touch is
sensed. In this case, as shown in FIG. 1, touch assistance
signals which are the same as or mimics the touch drive signal
are supplied to the gate lines GL1 to GLg and the data lines
DL

By using the above-described driving method, loads of the
touch electrodes TE are reduced, and touch sensitivity is
enhanced.

For example, during the touch sensing period T, the touch
assistance signals having the same level and phase as those of
the touch drive signal is supplied to the gate lines GL1to GLg
and the data lines DL, and thus, a parasitic capacitance is not
generated between the touch electrodes and the gate lines
GL1to GLg and data lines DL. Accordingly, touch sensitivity
is enhanced.

However, in a case where the above-described driving
method is applied, a touch sensor disposed at an outer portion
of'the panel has a condition which differs from that of a touch
sensor disposed inside the panel.

For example, in FIG. 2, seven touch electrodes disposed at
a left outer portion of a panel 10, seven touch electrodes
disposed at a right outer portion of the panel 10, eleven touch
electrodes disposed at an upper outer portion of the panel 10,
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2

and eleven touch electrodes (hereinafter simply referred to as
an edge touch electrode TE1) disposed at a lower outer por-
tion of the panel 10 are not adjacent to another touch electrode
in at least one of up, down, left, and right directions.

However, in FIG. 2, a touch electrode (hereinafter simply
referred to as a center touch electrode TE2) disposed inside
the panel 10 is adjacent to other touch electrodes in all direc-
tions.

Moreover, an arrangement structure of data lines and gate
lines which affect the edge touch electrode TE1 differs from
an arrangement structure of data lines and gate lines which
affect the center touch electrode TE2.

Therefore, a touch drive signal supplied to the edge touch
electrode TE1 has a characteristic different from that of a
touch drive signal supplied to the center touch electrode TE2
even when the touch drive signal is supplied to the edge touch
electrode TE1 during the touch sensing period T and the touch
assistance signals corresponding to the touch drive signal are
supplied to the data lines and the gate lines.

Particularly, various lines such as a common voltage sup-
ply line, a high voltage supply line, and an antistatic line are
disposed outside the edge touch electrode TE1, namely, in a
non-display area.

Therefore, a parasitic capacitance is generated between the
lines and the edge touch electrode TE1 and affects a touch
performance of the edge touch electrode TE1.

For this reason, in comparison with the center touch elec-
trode TE2, a touch sensitivity and a characteristic of the edge
touch electrode TE1 are reduced, and a touch sensing ability
and a touch performance of a display device are affected.

SUMMARY

In a first embodiment of a touch display device, a controller
generates a touch sync signal for controlling timing of a touch
sensing period and a display period in each of a plurality of
frames, where the touch sensing period and the display period
alternate with each other. A touch panel has a display area and
a non-display area surrounding the display area. The touch
panel has a plurality of touch electrodes in the display area to
generate touch sensing signals indicating whether or not a
touch occurs during the touch sensing period. A touch sensing
circuit supplies a touch drive signal to the plurality of touch
electrodes during the touch sensing period and detects if the
touch occurred based on the touch sensing signals received
from the plurality of touch electrodes. A touch assistance line
surrounds the display area and is disposed in the non-display
area of the touch panel. A touch assistance signal supply
circuit generates a touch assistance signal on the touch assis-
tance line. The touch assistance signal mimics the touch drive
signal during the touch sensing period.

In a second embodiment, a method for operating the touch
display device described above is provided

In a third embodiment a touch display device includes a
touch panel having a display area and a non-display area
surrounding the display area in which the touch panel has a
plurality of touch electrodes in the display area to generate
touch sensing signals indicating whether or not a touch occurs
during a touch sensing period. The plurality of touch elec-
trodes include center touch electrodes and edge touch elec-
trodes disposed at edges of the display area between the
center touch electrodes and the non-display area. A touch
sensing circuit supplies a touch drive signal to the plurality of
edge touch electrodes and to detect if the touch occurred
based on the touch sensing signals received from the plurality
of'touch electrodes. A touch assistance line in the non-display
area of the touch panel supplies a touch assistance signal
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during a touch sensing period. The touch assistance signal
mimics the touch drive signal applied to the edge touch elec-
trodes during the touch sensing period.

Additional advantages and features of the invention will be
set forth in part in the description which follows and in part
will become apparent to those having ordinary skill in the art
upon examination of the following or may be learned from
practice of the invention. The objectives and other advantages
of'the invention may be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

It is to be understood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this application, illustrate
embodiments of the invention and together with the descrip-
tion serve to explain the principle of the invention. In the
drawings:

FIG. 1 is an exemplary diagram showing waveforms of
various signals applied to a related art in-cell display device;

FIG. 2 is an exemplary diagram illustrating a configuration
of a panel applied to the related art in-cell display device;

FIG. 3 is an exemplary diagram illustrating a configuration
of'adisplay device according to an embodiment of the present
invention;

FIG. 4 is an exemplary diagram illustrating a method of
supplying a touch drive signal and a touch assistance signal to
a display device according to an embodiment of the present
invention; and

FIG. 5 is an exemplary diagram showing waveforms of
various signals applied to a display device according to an
embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Reference will now be made in detail to the exemplary
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings. Wherever pos-
sible, the same reference numbers will be used throughout the
drawings to refer to the same or like parts.

Hereinafter, embodiments of the present invention will be
described in detail with reference to the accompanying draw-
ings. For convenience of a description, an LCD device will be
described below as an example of the present invention, but
the present invention is not limited thereto. That is, the present
invention may be applied various display devices that display
an image by using a common electrode and a common volt-
age.

FIG. 3 is an exemplary diagram illustrating a configuration
of'adisplay device according to an embodiment of the present
invention.

As illustrated in FIG. 3, the display device according to an
embodiment of the present invention includes: a panel 100 in
which a plurality of touch electrodes 510 are disposed in a
display area 120, and a touch assistance line 800, to which the
same signal as a touch drive signal supplied to the touch
electrodes 510 is supplied during a touch sensing period, is
disposed in a non-display area 110 disposed outside the dis-
play area 120; a touch sensing unit 600 (e.g., a circuit) that
supplies a common voltage to the touch electrodes 510 during
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an image display period and supplies the touch drive signal to
the touch electrodes 510 during the touch sensing period to
determine whether the panel 100 is touched; and a touch
assistance signal supply unit 700 (e.g., a circuit) that supplies
an assistance signal, which is the same as the touch drive
signal, to the touch assistance line 800 during the touch sens-
ing period. Here, during the touch sensing period, the assis-
tance signal which is the same as the touch drive signal may
be supplied to a plurality of gate lines GL1 to GLg and a
plurality of data lines DL1 to DLLd which are disposed in the
panel 100.

The panel 100 may include a color filter (CF) substrate, a
thin film transistor (TFT) substrate where the gate lines and
the data lines are provided, and a liquid crystal that is injected
between the CF substrate and the TFT substrate.

A touch panel 500 including the touch electrodes 510 may
be built into the panel 100. Here, each of the touch electrodes
510 configuring the touch panel 500 may act as a common
electrode, which receives a common voltage, and a touch
electrode which receives a touch drive signal.

For example, during an image display period, the common
voltage may be supplied to the touch electrodes 510, data
voltages may be respectively supplied to a plurality of pixel
electrodes, which are respectively provided in a plurality of
pixels, through the data lines, and the gate pulse may be
supplied to the gate lines. For example, each of the gate lines
corresponds to a row of pixels and each of the data lines
corresponds to a column of pixels. When the gate pulse is
supplied, the liquid crystal may be driven by a difference
voltage between the common voltage and a data voltage sup-
plied to each of the pixel electrodes. Particularly, the touch
panel displays respective rows of an image during the display
period based on a difference between the data voltages on the
data lines and a common voltage when the gate pulses for
respective ones of the gate lines corresponding to the respec-
tive rows are supplied. A transmittance of the liquid crystal
may be changed according to the difference voltage, and thus,
an image may be displayed by the panel 100.

During the touch sensing period, the touch drive signal may
be supplied to the touch electrodes 510. In this case, by using
aplurality of touch sensing signals respectively received from
the touch electrodes 510, the touch sensing unit 600 may
determine whether there is a touch or detect a touched posi-
tion.

In order to perform the above-described function, the TFT
substrate may include the gate lines GL1 to GLg, the data
lines DL1 to DL4d, the touch electrodes 510, and the pixel
electrodes (not shown).

Particularly, the touch electrodes 510 may be disposed in
the display area 120 which is an area where an image is
displayed in the panel 100.

The CF substrate may include a red color filter, a green
color filter, and a blue color filter that divide a red pixel, a
green pixel, and a blue pixel.

As described above, the touch panel 500 may include the
touch electrodes 510.

The touch electrodes 510 may be disposed in the display
area 120.

Each of the touch electrodes 510 may be connected to the
touch sensing unit 600 through a touch electrode line TL.

During the touch sensing period, the touch drive signal may
be supplied to the touch electrodes 510. During the image
display period, the common voltage may be supplied to the
touch electrodes 510.

The touch electrodes 510 may be built into the panel 100 in
an in-cell type.
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Among the touch electrodes 510, as illustrated in FIG. 3, a
touch electrode disposed outside the display area may be
referred to as an edge touch electrode TE1.

Moreover, among the touch electrodes 510, a touch elec-
trode disposed in the display area may be referred to as a
center touch electrode TE2.

The edge touch electrode TE1 may not be adjacent to
another touch electrode in at least one of up, down, left, and
right directions.

A controller 400 may receive a plurality of timing signals,
such as a data enable signal DE, a dot clock CLK, etc., from
an external system to generate a plurality of control signals
GCS and DCS for controlling operation timings of a data
driver 300 and a gate driver 200. Also, the controller 400 may
realign input video data received from the external system to
output realigned image data to the data driver 300.

Moreover, the controller 400 may generate a control signal
(for example, a touch sync signal TSS) for controlling opera-
tion timings of an input and an output of the touch sensing unit
600 and transfer the controls signal to the touch sensing unit
600.

The touch sensing unit 600 may distinguish the image
display period and the touch sensing period according to the
touch sync signal TSS. Particularly, the touch sync signal TSS
controls timing of the touch sensing signal and the display
period in each of a plurality of frames, with the touch sensing
period and the display period alternating with each other.

Moreover, the controller 400 may generate a control signal
for controlling the touch assistance signal supply unit 700 and
transfer the control signal to the touch assistance signal sup-
ply unit 700.

The touch assistance signal supply unit 700 may generate
the touch assistance signal and transfer the touch assistance
signal to the touch assistance line 800 according to the control
signal transferred from the controller 400.

The touch assistance signal may have the same level and
phase as those of the touch drive signal.

The touch assistance signal may supply the touch assis-
tance signal to the gate driver 200 and the data driver 300.

During the image display period, the data driver 300 may
convert image data, input from the controller 400, into analog
data voltages and may respectively supply data voltages for
one horizontal line to the data lines at every one horizontal
period where the gate pulse is supplied to one gate line. For
example, the data driver 300 may convert the image data into
the data voltages by using gamma voltages supplied from a
gamma voltage generator (not shown), and then may respec-
tively output the data voltages to the data lines during the
image display period.

The data driver 300 may supply the touch assistance signal
to the data lines during the touch sensing period.

In this case, the data driver 300 may autonomously gener-
ate the touch assistance signal and supply the touch assistance
signal to the data lines.

Moreover, the data driver 300 may supply the touch assis-
tance signal, supplied from the touch assistance signal supply
unit 700, to the data lines. In this case, the data driver 300 may
include a data switch. The data switch may connect the touch
assistance signal supply unit 700 or a data voltage output unit
(e.g., a circuit), which outputs the data voltages, to a corre-
sponding data line.

The gate driver 200 may shift a gate start pulse transferred
from the controller 400 according to a gate shift clock to
sequentially supply the gate pulse during a gate pulse period
having a gate high voltage VGH to the gate lines GL.1to GLg.
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Moreover, the gate driver 200 may supply a gate low volt-
age VGL to the gate lines GL.1 to GLg during the other period
where the gate pulse is not supplied.

The gate driver 200 may supply the touch assistance signal
to the gate lines during the touch sensing period.

In this case, the gate driver 200 may autonomously gener-
ate the touch assistance signal and supply the touch assistance
signal to the gate lines.

Moreover, the gate driver 200 may supply the touch assis-
tance signal, supplied from the touch assistance signal supply
unit 700, to the gate lines. In this case, the gate driver 200 may
include a gate switch. The gate switch may connect the touch
assistance signal supply unit 700 or a gate pulse output unit,
which outputs the gate pulse, to a corresponding gate line.

Hereinabove, the data driver 300, the gate driver 200, and
the controller 400 have been described as being separately
provided. However, at least one of the data driver 300 and the
gate driver 200 may be integrated into the controller 400.

The touch sensing unit 600 may determine whether the
panel 100 is touched and detect a touched position by using
the touch sensing signals respectively received from the touch
electrodes 510.

To this end, when the touch sensing period arrives, the
touch sensing unit 600 may transfer the touch drive signal to
the touch electrodes 510.

In this case, the touch sensing unit 600 may determine
whether the panel 100 is touched and detect a touched posi-
tion by using the touch sensing signals respectively received
from the touch electrodes 510.

Moreover, the touch sensing unit 600 may supply the com-
mon voltage to the touch electrodes 510 during the image
display period.

To this end, the touch sensing unit 600 may connect the
touch electrode line TL, connected to the touch electrode 510,
to a common voltage supply unit which supplies the common
voltage or a touch drive signal supply unit (e.g., a circuit)
which supplies the touch drive signal.

The touch drive signal supply unit and the common voltage
supply unit may be included in the touch sensing unit 600 or
may be provided independently from the touch sensing unit
600.

Moreover, the common voltage may be supplied to the
touch electrodes 510 via another path without passing
through the touch sensing unit 600.

The touch sensing unit 600 may be included in the control-
ler 400 or the data driver 300.

The touch assistance line 800 may be disposed in the non-
display area 110 and may surround the display area 120.

During the image display period, the touch assistance line
800 may be one selected from a common voltage supply line
to which the common voltage is supplied, a gate low voltage
supply line to which the gate low voltage VGL is supplied, a
gate high voltage supply line to which the gate high voltage
VHL is supplied, and an antistatic line which is disposed for
preventing static electricity.

Therefore, a separate design and process are not needed for
disposing the touch assistance line 800 in the panel 100.

During the image display period, one selected from the
common voltage, the gate low voltage of the gate pulse sup-
plied to the gate line, the gate high voltage of the gate pulse,
and an antistatic signal may be supplied to the touch assis-
tance line 800.

FIG. 4 is an exemplary diagram illustrating a method of
supplying a touch drive signal and a touch assistance signal to
a display device according to an embodiment of the present
invention.
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In the display device according to an embodiment of the
present invention, the image display period and the touch
sensing period may be divided by the touch sync signal.

During the image display period, the gate pulse may be
sequentially supplied to the gate lines GL1 to GLg, and the
common voltage may be supplied to the touch electrodes 510
used as the common electrodes. In this case, the data voltages
may be respectively supplied to the data lines DL.

During the touch sensing period, as illustrated in FIG. 4,
the touch drive signal TS may be supplied to the touch elec-
trodes 510, and thus, a touch may be sensed. In this case, a
plurality of the touch assistance signals TAS which are the
same as the touch drive signal may be supplied to the gate
lines GL1 to GLg and the data lines DL.

According to the above-described driving method, loads of
the touch electrodes 510 are reduced, and thus, touch sensi-
tivity is enhanced.

For example, during the touch sensing period, the touch
assistance signal having the same level and phase as those of
the touch drive signal may be supplied to the gate lines GLL1
to GLg and the data lines DL, and thus, a parasitic capacitance
is not generated between the touch electrodes and the gate
lines GLL1 to GLg and data lines DL. Accordingly, touch
sensitivity is enhanced.

Particularly, according to the present embodiment, the
touch assistance signal may be supplied to the touch assis-
tance line 800, which is disposed in the non-display area 100
and surrounds the touch electrodes 510, during the touch
sensing period.

For example, in FIG. 4, the touch assistance line 800 may
be disposed outside seven edge touch electrodes TE1 dis-
posed ata left outer portion of the panel 100, seven edge touch
electrodes TE1 disposed at a right outer portion of the panel
100, eleven edge touch electrodes TE1 disposed at an upper
outer portion of the panel 100, and eleven edge touch elec-
trodes TE1 disposed at a lower outer portion of the panel 100.

In this case, during the touch sensing period, the touch
assistance signal may be supplied to a plurality of data lines
and a plurality of gate lines which are disposed in an area
where the center touch electrode TE2 is disposed, and the
touch assistance signal may be supplied to the touch assis-
tance line 800 disposed near the edge touch electrode TE1.

Therefore, a load applied to the edge touch electrode TE1
and a load applied to the center touch electrode TE2 may have
the same value or a similar value.

For example, when the touch assistance signal TAS having
the same form as that of the touch drive signal TS is applied to
the data lines, the gate lines, and the touch assistance line 800,
the edge touch electrodes TE1 and the center touch electrodes
TE2 may have an equivalent potential. Therefore, a load
applied to the touch electrodes may become 0, thereby
removing an influence of a parasitic capacitance.

Accordingly, touch sensitivity and touch performance are
enhanced.

FIG. 5 is an exemplary diagram showing waveforms of
various signals applied to a display device according to an
embodiment of the present invention. A method of driving the
display device according to an embodiment of the present
invention will be described in detail with reference to FIG. 5.

First, during the image display period D, the common
voltage may be supplied to the touch electrodes 510 disposed
in the display area 120 of the panel 100, and thus, an image
may be displayed by the panel 100.

In this case, a data voltage may be supplied to a pixel
electrode, included in each of the pixels, through a corre-
sponding data line DL, and the gate pulse may be supplied to
a corresponding gate line GL.
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When the gate pulse is supplied, the liquid crystal may be
driven by a difference voltage between the common voltage
and the data voltage supplied to the pixel electrode. A trans-
mittance of the liquid crystal may be changed according to the
difference voltage, and thus, an image may be displayed by
the panel 100.

Second, during the touch sensing period T, the touch drive
signal may be supplied to the touch electrodes (TE) 510.

In this case, the touch assistance signal TAS which is the
same as the touch drive signal TS may be supplied to the touch
assistance line 800 disposed in the non-display area 110 out-
side the display area 120, the gate lines GL1 to GLg included
in the panel 100, and the data lines DL included in the panel
100.

Features of the present invention will be briefly described
below.

Inthe display device according to the present embodiment,
the same signal as the touch drive signal is supplied to the gate
lines and the data lines during the touch sensing period, and
thus, characteristics of the edge touch electrodes disposed at
an outer portion of the panel are improved.

As described in the background, in the related art display
device, the number of touch electrodes disposed near the edge
touch electrode TE1 is small in comparison with the center
touch electrode TE2. In this case, a characteristic of the center
touch electrode TE2 differs from that of the edge touch elec-
trode TEL

To solve such a problem, in the present embodiment, the
touch assistance line 800 to which the touch assistance signal
having the same form as that of the touch drive signal is
supplied during the touch sensing period may be disposed in
the non-display area 110 of the panel 100.

The touch assistance signal having the same form as that of
the touch drive signal is supplied to the touch assistance line
during the touch sensing period, and thus, a characteristic of
the edge touch electrode TE1 is the same as or similar to that
of the center touch electrode TE2.

For example, when the touch assistance signal having the
same form as that of the touch drive signal is applied to the
data lines, the gate lines, and the touch assistance line 800, the
touch electrodes have an equivalent potential, and a load
theoretically becomes 0, thereby removing an influence of a
parasitic capacitance.

Accordingly, touch sensitivity and touch performance are
enhanced.

The touch assistance line may use one selected from the
common voltage supply line to which the common voltage is
supplied, the gate low voltage supply line to which the gate
low voltage VGL is supplied, the gate high voltage supply line
to which the gate high voltage VHL is supplied, and the
antistatic line which is connected to a ground or an antistatic
circuit for preventing static electricity.

According to the embodiments of the present invention, the
touch assistance signal having the same form as that of the
touch drive signal is supplied to the touch assistance line
during the touch sensing period, and thus, a characteristic of
the edge touch electrode is the same as or similar to that of the
center touch electrode.

Accordingly, a touch sensitivity and a touch performance
of the display device are enhanced.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the present
invention without departing from the spirit or scope of the
inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.
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What is claimed is:

1. A touch display device, comprising:

a controller to generate a touch sync signal for controlling
timing of a touch sensing period and a display period in
each of a plurality of frames, the touch sensing period
and the display period alternating with each other;

atouch panel having a display area and a non-display area
surrounding the display area, the touch panel having a
plurality of touch electrodes in the display area to gen-
erate touch sensing signals indicating whether or not a
touch occurs during the touch sensing period;

a gate low voltage supply line disposed in the non-display
area of the touch panel, the gate low voltage supply line
supplying a gate low voltage during the display period;

a gate high voltage supply line disposed in the non-display
area of the touch panel, the gate high voltage supply line
supplying a gate high voltage during the display period;

a gate driver to sequentially supply gate pulses to gate lines
of the touch panel during the display period by alter-
nately driving the gate high voltage from the gate high
voltage supply line onto the gate lines for a pulse period
of the gate pulse and otherwise driving the gate low
voltage from the gate low voltage supply line onto the
gate lines;

atouch sensing circuit to supply a touch drive signal to the
plurality of touch electrodes during the touch sensing
period and to detect if the touch occurred based on the
touch sensing signals received from the plurality of
touch electrodes; and

atouch assistance signal supply circuit to generate a touch
assistance signal on at least one of the gate low voltage
supply line and the gate high voltage supply line during
the touch sensing period, the touch assistance signal
mimicking the touch drive signal during the touch sens-
ing period.

2. The touch display device of claim 1, wherein the touch
assistance signal has an approximately same signal level and
approximately same phase as the touch drive signal during the
touch sensing period.

3. The touch display device of claim 1, wherein the gate
driver is further to supply the touch assistance signal to the
gate lines during the touch sensing period, and wherein the
touch display device further comprises:

a data driver to provide data voltages to data lines of the
touch panel during the display period and to supply the
touch assistance signal to the data lines during the touch
sensing period; and

wherein each of the gate lines corresponds to a row of
pixels and each of the data lines corresponds to a column
of'pixels in the touch panel, and wherein the touch panel
displays respective rows of an image during the display
period based on a difference between the data voltages
on the data lines and a common voltage when the gate
pulses for respective ones of the gate lines correspond-
ing to the respective rows are supplied.

4. The touch display device of claim 1, wherein the touch
sensing circuit is further to supply a common voltage to the
plurality of touch electrodes during the display period.

5. The touch display device of claim 1, further comprising:

an antistatic line providing an antistatic signal to prevent
static electricity from interfering with the touch panel
during the display period; and

wherein the touch assistance signal supply circuit further
supplies the touch assistance signal to the antistatic line
during the touch sensing period.

6. A method for operating a touch display device, the

method comprising:
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generating, by a controller, a touch sync signal for control-
ling timing of a touch sensing period and a display
period in each of a plurality of frames, the touch sensing
period and the display period alternating with each
other;

sequentially supplying gate pulses to gate lines of a touch
panel during the display period by sequentially driving a
gate high voltage from a gate high voltage supply line
onto the gate lines for a pulse period and otherwise
driving a gate low voltage from a gate low voltage supply
line onto the gate lines, the gate high voltage supply line
and the gate low voltage supply line in a non-display area
of the touch panel;

supplying, by a touch sensing circuit, a touch drive signal
to a plurality of touch electrodes in a display area of the
touch panel during the touch sensing period;

supplying during the touch sensing period by a touch assis-
tance signal supply circuit, a touch assistance signal on
at least one of the gate high voltage supply line and the
gate low voltage supply line, the touch assistance signal
mimicking the touch drive signal during the touch sens-
ing period;

generating, by the plurality of touch electrodes, touch sens-
ing signals indicating whether or not a touch occurred
during the touch sensing period; and

detecting, by the touch sensing circuit, if the touch
occurred during the touch sensing period based on the
touch sensing signals received from the plurality of
touch electrodes.

7. The method of claim 6, wherein the touch assistance
signal has an approximately same signal level and an approxi-
mately same phase as the touch drive signal.

8. The method of claim 6, wherein each of the gate lines
corresponds to a row of pixels in the touch panel, the method
further comprising:

providing, by a data driver, data voltages to data lines of the
touch panel during the display period, wherein each of
the data lines corresponds to a column of pixels in the
touch panel;

displaying by the touch panel during the display period,
respective rows of an image based on a difference
between the data voltages on the data lines and a com-
mon voltage when the gate pulses for respective ones of
the gate lines corresponding to the respective rows are
supplied; and

providing the touch assistance signal to the gate lines and to
the data lines during the touch sensing period.

9. The method of claim 6, further comprising:

supplying, by the touch sensing circuit, a common voltage
to the plurality of touch electrodes during the display
period.

10. The method of claim 6, further comprising:

providing an antistatic signal on an antistatic line to prevent
static electricity from interfering with the touch panel
during the display period; and

supplying the touch assistance signal to the antistatic line
during the touch sensing period.

11. A touch display device, comprising:

a touch panel having a display area and a non-display area
surrounding the display area, the touch panel having a
plurality of touch electrodes in the display area to gen-
erate touch sensing signals indicating whether or not a
touch occurs during a touch sensing period, the plurality
of touch electrodes including center touch electrodes
and edge touch electrodes disposed at edges of the dis-
play area between the center touch electrodes and the
non-display area;
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a gate low voltage supply line disposed in the non-display
area of the touch panel, the gate low voltage supply line
supplying a gate low voltage during a display period;

a gate high voltage supply line disposed in the non-display
area of the touch panel, the gate high voltage supply line
supplying a gate high voltage during the display period;

a gate driver to sequentially supply gate pulses to gate lines
of the touch panel during the display period by alter-
nately driving the gate high voltage from the gate high
voltage supply line onto the gate lines for a pulse period
of the gate pulse and otherwise driving the gate low
voltage from the gate low voltage supply line onto the
gate lines;

atouch sensing circuit to supply a touch drive signal to the
plurality of edge touch electrodes and to detect if the
touch occurred based on the touch sensing signals
received from the plurality of touch electrodes; and

wherein at least one of the gate high voltage supply line and
the gate voltage supply line is to supply a touch assis-
tance signal during the touch sensing period, the touch
assistance signal mimicking the touch drive signal
applied to the edge touch electrodes during the touch
sensing period.

12. The touch display device of claim 11, wherein the touch
assistance signal has an approximately same signal level and
approximately same phase as the touch drive signal during the
touch sensing period.
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13. The touch display device of claim 11, further compris-
ing:

a controller to generate a touch sync signal for controlling
timing of the touch sensing period and a display period
in each of a plurality of frames, the touch sensing period
and the display period alternating with each other;

wherein the touch sensing circuit is further to supply a
common voltage to the plurality of touch electrodes
during the display period.

14. The touch display device of claim 11, further compris-

ing:

an antistatic line providing an antistatic signal to prevent
static electricity from interfering with the touch panel
during the display period and providing the touch assis-
tance signal during the touch sensing period.

15. The touch display device of claim 1, wherein the gate
high voltage supply line and the gate low voltage supply line
surround the display area.

16. The method of claim 6, wherein the gate high voltage
supply line and the gate low voltage supply line surround the
display area.

17. The touch display device of claim 11, wherein the gate
high voltage supply line and the gate low voltage supply line
surround the display area.
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